Immunohistochemical distribution of follistatin in dominant and subordinate follicles and the corpus luteum of cattle.
The study was done to quantitatively characterize the distribution of follistatin in ovarian follicles and corpora lutea at specific stages of development. Transrectal ultrasonography was used to monitor the growth of individually identified follicles from 2 days before ovulation until the day of ovariectomy on Day 3 of wave 1 (n = 8), Day 6 of wave 1 (n = 6), Day 1 of wave 2 (n = 6), or after onset of proestrus, at least 17 days postovulation (n = 7). Days of ovariectomy represent the growing, early-static, late-static, and regressing phases of the dominant follicle of wave 1, respectively. Subordinate (n = 24), preselection (n = 15), and preovulatory (n = 6) follicles and corpora lutea (n = 31) were also analyzed. Follistatin was localized using immunohistochemical labeling of paraffin sections, and relative amounts were quantitated using densitometric analysis. Follistatin was distributed in the perinuclear cytoplasm of granulosa and luteal cells but not in theca cells. Dominant follicles contained more (p < 0.05) follistatin than corresponding subordinate follicles. The amount of follistatin was maximal during the mid-growing phase of the dominant follicle and decreased thereafter (p < 0.05). Among the corpora lutea, the maximal amount was detected at mid-diestrus (Day 11 postovulation). Less than half of luteal cells displayed the stain for follistatin; positively stained luteal cells were located in close proximity to blood capillaries. Follistatin was not detectable in the corpus luteum during metestrus (Day 3 postovulation) or proestrus (Day >/= 17 postovulation). In summary, the degree of immunohistochemical expression of follistatin was phase specific for both follicles and corpora lutea. The most intense staining in follicles was associated with the period of functional dominance and in corpora lutea was seen during the phase of maximal development. Significant phase-related differences in follistatin expression provide rationale for the hypothesis that follistatin is involved in the final stages of follicle and luteal gland development in cattle.